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formula: 

H 2 N-R-NH 2 

5 

where R is a C 3 to C 10 alkylene group or a C 4 to C 15 alicyciic group, 

B) from more than 0 up to 40% by weight of a relatively high molecular weight compound containing at least two 
aromatically bound primary amine groups, and 

C) from 60 to less than 100% by weight of one or more polyether polyhydroxyl compounds having hydroxyl func- 
10 tionalities of from 2 to 3 and molecular weights of from about 1000 to about 10,000, the percents by weight of 

component B) and component C) totalling 100%. 

EP-A-0 362 647 discloses a reactive mixture for use in preparing a flexible polyurethane foam. The reactive mixture 
comprises 

75 

A) from more than 0 up to 3 parts by weight per 100 parts by weight of components B) and C) of an amine of the 
formula: 

20 H 2 N-R-NH 2 

where R is a C 4 to C 10 alkylene group, or a C 4 to C 15 alicyciic group, 

B) from 0 to 30% by weight of a polyoxyalkylene polyamine having a molecular weight of from about 400 to 5000 
and containing from 2 to 3 primary amino groups, and 

25 c) from 70 to 1 00% by weight of one or more polyether polyhydroxyl compounds having hydroxyl functionalities 

of from 2 to 3 and molecular weights of from about 1000 to about 10,000, the percents of components B) and C) 
totalling 100%. 

US-A-4,269,945 discloses reaction injection molded polyurethanes prepared employing a mixture of chain extend- - 
30 ers, at least one of which is a hydroxyl-containing compound free of aliphatic amine hydrogen atoms such as, for 
example, ethylene glycol, or an aromatic amine hydrogencontaining compound which is free of aliphatic amine and at 
least one of which is an aliphatic amine-containing compound which contains at least one primary amine group such 
as an aminated polyoxypropylene glycol. 

It has now been discovered that useful viscoelastic elastomers can be obtained at isocyanate indices below 65 
35 and even at extremely low isocyanate indices, e.g., 15 to 50, when a polyamine is included in the isocyanate reactive 
mixture. Surprisingly, useful elastomers can be produced with a completely branched, or a completely linear isocyanate 
reactive component as well as a mixture of linear and branched materials. It has also been surprisingly discovered that 
certain physical properties can be maintained or even increased as the isocyanate index decreases by a proper bal- 
ancing of the nature and reactivity of the isocyanate reactive component. By balancing these factors, and including at 
40 least one polymeric amine, elastomers may be prepared having viscoelastic characteristics ranging from firm elastom- 
ers to jelly-like sealants, as desired for varying applications. 

The present invention relates to the subject-matter disclosed in the claims. 

The invention provides poiyurethane/urea elastomers having an isocyanate equivalent index of from 15 to 80, 
containing an effective amount of polyisocyanate component, and an effective amount of isocyanate reactive material, 
45 comprising at least one polyamine and at least one polyol, wherein said elastomer contains from 1 to 199 equivalent 
percent active amine hydrogen per isocyanate equivalent. The elastomers are useful as encapsulants, sealants, end 
seals and gaskets. 

Suitable polyols and polyamines have molecular weights of from 400 to 100,000, preferably from 400 to 20,000, 
most preferably from 800 to 6,000. Useful polyamines may have primary or secondary amine groups. Useful polymer 
50 polyols contain high molecular weight polyadducts or polycondensates, or polyhydroxyl compounds modified by vinyl 
polymerization can also be utilized. Suitable polymer polyols contain from 5 to 60 percent polymer dispersions in polyols. 

One highly preferred elastomer of the invention also contains from 10 to 60 volume percent lightweight micro- 
spheres. 

As used herein, these terms have the following meanings. 

55 

1. The term "elastomer" refers to a rubbery material which, when deformed, will return to approximately original 
dimensions in a relatively short time. 

2. The terms "isocyanate index" and "NCO-index" as used herein refer to the ratio of NCO groups over reactive 
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hydrogen atoms present in a polyurethane formulation given as a percentage: 

NCO-index = , . ( NCQ ) x 100 

(active hydrogen) * luu 
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to a single molecule coniaining at least two primary or secondary amino groups attached 

^s^s^r, h " ,h ,hai ,he *~ - — «- * - 

isocyanate index of preferab^ below 80 nwJ^J^h^T^ present " sufflcient a™"" 1 t0 P«"*» » 
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branll a7ph^ Pr6P °^ ere - ^-yanates may be linear or 

Par.icu.ady sLbS ^Z^^ItZ^ " "* ""^ * SUCh ^yanates. 



Q(IMCO) n 



carbon atoms and zero to 10 hete^^TJn^™^ I heterocyclic aromatic radical containing from 6 to 15 
atoms and zero to 50 Si-ZTSLSST^ hydracarbon radical containing from 8 to 100 carbon 
non-amino nHrogen, h-og^^S^pS^^ " ° n "^«** ^ 

c.ohexane-l.aandl^isocyanLanJ^ 

ane. 2.4- and 2,6-hexahydrotolylene diisocyanate and .rt^ , k V ' S ^ yanat0methyl c V clo h^- 

cyanate, hexahydro-2./- and/or 4 hereof hexahydro-1 ,3 -and/or -1 ,4- phenylene diiso- 

2.^nediis^ ^ - 

cyanate, C 36 dimer acid diisocyanate (DDI) ari ZTacZ *^^? ' isocyanate, naphthylene-I.S-diiso- 
y e juuij ana tne reaction products of four equivalents of the aforementioned iso- 
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cyanate-containing compounds with compounds containing two isocyanate-reactive groups. 

Also useful are e.g. , triphenyl methane-4,4',4Mriisocyanate, polyphenyl polymethylene polyisocyanates of the type 
obtained by condensing aniline with formaldehyde, followed by phosgenation, (British Pat. Nos. 874,430 and 848,671 ), 
nv and p-isocyanatophenyl sulphonyl isocyanates, perchlorinated aryl polyisocyanates, polyisocyanates containing 
carbodiimide groups, norbomane diisocyanates, polyisocyanates containing allophanate groups, polyisocyanates con- 
taining isocyanurate groups, polyisocyanates containing urethane groups, polyisocyanates containing acrylated urea 
groups, polyisocyanates containing biuret groups, polyisocyanates produced by telomerization reactions, polyisocy- 
anates containing ester groups, reaction products of the above-mentioned diisocyanates with acetals, polyisocyanates 
containing polymeric fatty acid esters, and araliphatic polyisocyanates. It is also possible to use mixtures of any of the 
above-mentioned polyisocyanates. 

Preferred polyisocyanates include hexamethylene diisocyanate, the isocyanurate and the biuret thereof; 1-isocy- 
anato-3,3,5-trimethyl-5-isccyanatomethyl cyclohexane (isophorone diisocyanate); the tolylene diisocyanates and iso- 
cyanurates thereof; the mixed isocyanurate of tolylene diisocyanate and hexamethylene diisocyanate; the reaction 
product of 1 mol of trimethylol propane and 3 mols of tolylene diisocyanate, crude diphenyl methane diisocyanate, 
dimer acid diisocyanate (DDI) and 4(4'-methylene-bis (cyclohexyl diisocyanate). 

Blocked polyisocyanates may also be included. Illustrative of these materials are 4-nonylphenol blocked isocyanate 
prepolymers available as Desmocap™ from Miles. 

Suitable polyamines are those known in the art which contain more than one primary or secondary amino group 
capable of reacting with isocyanate groups and have molecular weights from 400 to 1 00,000, preferably 800 to 20,000, 
with functionality from 2 to 6, preferably 2 to 3. 

Examples include polyoxyalkylene polyamines derived from the amination of polyether polyols with the majority 
of the hydroxyl groups replaced by amine groups; polyamidoamines derived from dimerized fatty acids; amine termi- 
nated polybutadienes; amine terminated polytetrahydrofuran; amine terminated polybutadiene-acry Ion itrile copoly- 
mers; amine terminated polyethers obtained by hydrolysis of isocyanate prepolymers or by hydrogenation of cya- 
noethylated polyoxypropylene ethers, polyamines containing urea or amide or urethane moieties in their backbone; 
cyanoethylated amine terminated polyoxypropylene ethers; polysiloxanes containing amino groups; tetramethylene 
oxide-di-aminobenzoates; polyethers containing aromatic amine end groups; Lewis acid-blocked primary or secondary 
aliphatic or aromatic amine groups, and mixtures thereof. 

Useful classes of polyamines include: 

(a) aminopolyethers. Other suitable polyamines include those containing urea or amide or urethane or ester moi- 
eties in their backbones. I llustrative of these materials are the polyoxyalkylene polyamines available as Jeffamine™ 
from Texaco. 

(b) Polyamines containing aliphatic or cycloaliphatic organic compounds, such as polyamidoamines, amine-ter- 
minated polyalkadienes, and hydrogenated derivatives of the polyalkadiene polymer. In addition, amine terminated 
polyalkadiene copolymers with acrylonitrile or methacrylon itrile in the polymer backbone can be utilized. I llustrative 
of the above materials are the amine-terminated butadiene/ acrylonitrile copolymers available as Hycar™ from BF 
Goodrich. 

(c) Aminoalkyl terminated polydiorganosiloxanes, including polysiloxanes having a molecular weight of 400 to 
100,000 which contain from 0.01 to 6 percent, preferably 0.05 to 1% by weight of nitrogen in the form of primary 
or secondary amino groups. Polysiloxane-containing amino groups include those having structural units corre- 
sponding to the following formula: 



45 



50 




wherein 



R represents an amino group containing alkyl or 

aryl radical containing primary, secondary or tertiary amino groups and having a total of 2 to 20 carbon atoms 
FT independently represents alkyl groups containing 1 to 6 carbon atoms, vinyl groups or phenyl groups 
Y representing a whole or (on a statistical average) fractional number of 0 to 4 
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x representing a whole or (on a statistical average) fractional number of 1 0 to 1 400. 

Illustrative of these materials is the afunctional aminopropyl-terminated polydimethylsitaxane formed by reaction 
of ammo propyltrialkoxysilane with octamethyt cyclotetrasiloxane. 

(d) Polyethers containing aromatic amine end groups including anthranilic acid esters, groups containing urea or 
urethane or amide or ester moieties in their backbone. Illustrative of the above materials are the polytetramethyl- 
eneoxide-di-p-aminobenzoates available as Polamine™ from Air Products. 

Polyols useful in the invention are liquid or quasi-liquid polyols, with functionality from 2 to 8, with di^or trifunctional 
polyols being preferred. Useful polyols have molecular weights of 400 to 50,000, preferably 800 to 20,000 

Suitable polyols may be selected from polyether polyols based on ethylene oxide, propylene oxide, butylene oxide 
tetrahydrofuran, epichlorohydrin or mixtures thereof, ricinoleic acid derivatives, e.g., castor oil; polyester polyols polya- 
mide or polyesteramide polyols; tertiary amine containing polyols, e.g., ethoxylated or propoxylated amides or amines" 
po yalkadiene polyols derived from butadiene polymers or copolymers, and hydrogenated derivatives thereof polya- 
cetals, polycarbonates containing hydroxyl groups; polyhydroxyl (meth)acrylic resins, polythioether polyols and oolv- 
mer polyols. 7 

Suitable classes of polyols include: 

(a) Polyethers containing at least 2. generally 2 to 8, preferably 2 or 3 hydroxyl groups. The general term polyether 
polyols also includes polymers referred to as amine-based or amide-based polyols. When propylene oxide and 
ethylene oxide are utilized to prepare the polyether polyol, it is preferred that the oxypropylene content thereof be 
at least 60 weight percent, more preferably at least 70 weight percent and most preferably at least 80 weight 
percent The ethylene oxide is most preferably present in the form of terminal poly(oxyethylene) blocks, constituting 
10 to 20 we.ght percent of the polyether. Illustrative examples are the polypropylene oxide glycols, polypropylene 
oxide tnols or ethylene-oxide-capped polypropylene oxide triols available either under the Arcol™ or Pluracol™ 
trade names. 

(b) Esters of ricinoleic acid with polyhydric alcohols containing at least 2 hydroxyl groups, including mono di- and 
polyesters of ncinoleic acid. One naturally occurring triglyceride of ricinoleic acid is castor oil, which has an'averaqe 
functionality of about 2.7. Suitable interesterification products may also be prepared from castor oil and substan- 
tially non-hydroxyl«ontaining, naturally occurring triglyceride oils. Illustrative of the above materials is castor oil 
available from United Catalysts. 

(c) Pofyalkadiene polyols, prepared from dienes including unsubstituted, 2-substituted or 2 3-disubstituted 
1,3-dienes of up to 12 carbon atoms. Preferably, the diene has up to 6 carbon atoms and the substituents in the 
2-and/or 3-posit.on may be hydrogen, alkyl groups having 1 to 4 carbon atoms, substituted aryl, unsubstituted aryl 
or halogen. Typical of such dienes are 1 ,3-butadiene, isoprene, chloroprene, 2-cyano-1 ,3-butadiene and 2 3-dime- 
thyl-1 ,2-butadiene. Hydrogenated derivatives may also be used. A hydroxyl terminated polybutadiene is available 
from ARCO Chemicals under the designation 'Poly-bd R-45HT' and hydroxyl terminated polyisoprenes are avail- 
able under the "LIR- trade name from Kennedy and Klim. prenes are avail 

(d) Polyesters containing hydroxyl groups, e.g., reaction products of polyhydric, preferably dihydric and, optionally 
tnhydnc alcohols with poly-basic, preferably dibasic, carboxylic acid. 

Examples of suitable polyhydric alcohols are ethylene glycol, 1 ,2- and 1 ,3-propylene glycol, 1 ,4-and 2 ,3-butylene 
glycol, 1.6-hexanediol, 1 ,8-octanediol, neopenlyl glycol, 1,4-bis-hydroxymethylcyclohexane, 2-methyl-1 3-propanedi- 
ol glycerol, trimethylol propane. 1 ,2.6-hexanetriol, 1,2,4-butanetriol, trimethylol ethane, pentaerythrrtol, quinitol, man- 
nitol, sorbitol, formolmethyl glycoside, diethylene glycol. Methylene glycol, tetraethylene glycol and higher polyethylene 
glycols, dipropylene glycol and higher polypropylene glycols, dibutylene glycol and higher polybutylene glycols The 
polyesters may contain terminal carboxyl groups. Polyesters of lactones, e.g., epsilon-caprolactone, or potyesters of 
hydroxycarboxylic acids, e.g., omegahydroxycaproic acid, may also be used. 

(e) Polythioethers, particularly the condensation products of thiodiglycol alone and/or with other glycols dicarbo- 
xylic acids, formaldehyde, aminocarboxylic acids or amino alcohols. Depending on the components, the prod- 
ucts can be, for example, polythio mixed ethers, polythioether esters or polythioether ester amides 

(f) Surtable polyacetals, including the compounds obtainable from glycols, such as diethylene glycol, triethylene 
glycol, 4.4-diethoxydiphenykJimethylmethane. hexanediol and formaldehyde. Polyacetals suitable for use in ac- 
cordance with the present invention may also be obtained by polymerizing cyclic acetate such as trioxane 

(g) Polycarbonates containing hydroxyl groups, 

(h) Polyhydroxy (meth)acrylic resins, which are polymers and copolymers of mono esters of (meth)acrylic acid and 
polyhydric alcohols, useful for making polyester polyols (see (a), infra), e.g.. homopolymers and copolymers of 
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hydroxyethyl (meth)acrylate or hydroxypropyl (meth)acrylate. Illustrative of such compounds are G-cure™ acrylic 
resin available from Henkel Corp., Minneapolis, MN, Desnophen™ A resins available from Mobay Corp., Pitts- 
burgh, PA, and hydroxyl functional Acryloid™ resins, available from Rohm and Haas, Philadelphia, PA. 

(i) Polyester amides and polyamides, including the predominantly linear condensates. 

(j) Polyhydroxyl compounds already containing urethane or urea groups and optionally modified natural poly- 

ols, such as carbohydrates, for example, starch. 

(k) Modified polyhydroxyl compounds, and modified derivatives thereof. 

(I) Polyhydroxyl compounds containing high molecular weight polyadducts and polycondensates or prepoly- 
mers in a finely dispersed or dissolved form, e.g., a dispersion polymer polyol, a grafted copolymer polyol, a 
solution polymer polyol, or blends thereof. Polyhydroxyl compounds can also be modified by vinyl polymers 
of the type obtained, for example, by polymerizing styrene and acrylonitrile in the presence of polyethers. 
Plastics having particularly good flameproof properties are obtained by using polyether polyols modified by 
graft polymerization with vinyl phosphonic acid esters and, optionally (meth)acrylonitrile, (meth)acrylamide or 
hydroxyl functional (meth)acrylic acid esters. Polyhydroxyl compounds into which carboxyl groups have been 
introduced by radical graft polymerization with unsaturated carboxylic acids and, optionally, other olefin ically 
unsaturated monomers may be used particularly advantageously in combination with mineral fillers. Also suit- 
able are melamine, urea or urea/melamine blend particles dispersed in a polyol. Regardless of the specific 
polyol used, it is generally preferred to use polyols containing primary hydroxy groups. Mixtures of polymer 
dispersions and conventional polyols may be employed. 

Illustrative examples of polymer polyols include Multranol™ 9151 and 9238, available from Miles Chemical Cor- 
poration; Arcol™ 34-28 and 24-32, available from Arco Corporation, and Pluracol™ 994 and 637, available from BASF 
Aktiengesellschaft. 

Besides the above polyols and polyamines, lower molecular weight, reactive, chain -extending or crosslinking com- 
pounds having molecular weights of 400 or less and containing at least two isocyanate -reactive hydrogen atoms can 
also be employed. The amount of chain extending agent required varies with the desired crosslink density in the cured 
form. Useful examples include polyhydric alcohols, alkanol amines, primary or secondary aliphatic, cycloaliphatic, ar- 
omatic, araliphatic or heterocyclic amines, low molecular weight amine-initiated polyether polyols, ricinoleic acid de- 
rivatives, hydroxyl containing organophosphates, poty(oxyalkylene)amines, substituted hydrazines and hydrazides, 
and mixtures thereof. 

Suitable aromatic amine chain extenders include the ster ically hindered aromatic polyamines, preferably diamines, 
which contain linear or branched alkyl substituents or halogen or similar substituents in the ortho position to the amino 
groups. Aromatic polyamines also include amines in which the amino group is attached to heterocyclic radicals of 
aromatic character. Examples include 1-methyl-3,5-diethyl-2,6-diamino benzene; 4,4'-methylene bis(2-chloroaniline); 
4,4-diamino-diphenyl sulfone; isobutyl-3 f 5-diamino-4-chlorobenzoate, NaC! blocked methylene bis(aniline). 

In addition, aliphatic amine-containing chain extenders can be employed. Such compounds include ethylene di- 
amine, methylene-bis(cyclohexyl amine), N.N'-ditertiary-butyl ethylenediamine, amino ethyl piperazine and meta-te- 
tramethylenexylene diamine. Illustrative of the above materials is 5-amincM,3,3Mrimethyl cyclohexane-methenamine 
(isophorone diamine) Vestamin™ available from Huls. 

Low molecular weight hydroxyl terminated compounds can be utilized as chain extenders. Examples of such poly- 
ols are N,N-bis (2-hydroxypropylaniline), 1 ,6-hexanediol tripropyleneglycol, trimethylol propane, 1 ,4-dihydroxyl cy- 
clohexane, diethanolamine and 1,4-bis (hydroxyethylpiperazine). It is also possible to use diols containing additional 
groups, for example, bis-(2-hydroxylpropyl) -isophthalate, polycaprolactone glycol, 1,6-hexamethylene-bis-(2-hydrox- 
ylethylurethane), 4,4'-diphenylmethane-bis-(2-hydroxylethyl urea) or ethylene glycol mono-ricinoleate. Illustrative of 
the above materials are diethyl-N.N-bis (2-hydroxylethyl) amino methylphosphonate, Fyrol™, available from Akzo; 
pentaerythritol monoricinoleate, Conacure™ available from Conap; propylene oxide adductof trimethylolpropane, Plu- 
racol™, available from BASF; and polyethylene or polypropylene oxide adducts of ethylene diamine, also available 
under the Pluracol™ or Quadrol™ trade name. 

Preferred elastomers may also contain a plastic izing system having one or more extenders or plasticizers. The 
plasticizing system is preferably selected so as to be essentially inert with polyurethane/polyurea reaction products 
and substantially non-exuding. 

Useful plasticizers include aliphatic, naphthenic, and aromatic petroleum based hydrocarbon oils; cyclic olefins 
(such as polycyclopentadiene), vegetable oils (such as linseed oil, soybean oil or sunflower oil); saturated or unsatu- 
rated synthetic oils; polyalphaolefins (such as hydrogenated polymerized decene-1 ), hydrogenated terphenyls, pine 
oil or coal tar or other terpene derivatives, polypropylene oxide mono and di-esters, cyclopentadiene copolymers with 
fatty acid esters, phosphate esters and mono-, di-, and poly-esters, (such as trimellitates, phthalates, benzoates, fatty 
acid ester derivatives, castor oil derivatives, fatty acid ester alcohols, dimer acid esters, glutarates, adipates, sebacates, 
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polymeric polyesters, rosin esters, acrylate esters or epoxidized fatty acid esters) and mixtures thereof 

Flame retardency of the elastomers can be improved by the use of halogen and/or phosphorus containing com- 
pounds, for example, habgenated phosphate or polyphosphate esters, halogenated organic phosphonates. and hal- 
ogenated hydrocarbons. These flame retardants can be employed along with hydroxyalkyl phosphonate esters and/ 
or appropriate fillers to impart the desired degree of fire retardancy. Illustrative of the above materials are polyalphaole- 
fins available from Emery Chemical under the Emery trade name, tri-octyl trimellitate available from Nuodex under the 
Nuoplaz™ trade name, glyceryl trifacetyl ricinoleate) available under the Flexricin™ trade name from CasChem trix- 
ylenylphosphate available from FMC under the Kronitex™ trade name, and soybean oil from Spencer-Keltogg ' 

Any conventional catalyst used in the preparation of polyurethanes may be employed herein. To facilitate the 
reaction from 0.005% to 5.0%, preferably 0.05 to 2.5% by weight of the total reactants of catalyst is added Suitable 
catalysts include organometallic chelates, alcoholates. phenolates, and salts of organic acids, tertiary amines organic 
tin compounds, bicyclic amidines. silaamines, acidic metal salts of strong acids, tertiary phosphines. alkali and alkali 
earth metal hydroxides, and combinations thereof. 

Exemplary organometallic catalysts include catalytically active compounds of tin. iron, mercury, bismuth zinc 
manganese, lead, copper, cobalt, titanium, antimony, cadmium, aluminum, nickel, cerium and vanadium Illustrative of 
the above compounds would be stannous octoate, bismuth neodecanoate, lead naphthenate, phenylmercuric ben- 
zoate, lead ethylhexanoate. and ferric acetyl acetonate. Suitable organic tin compounds include tin (II) sails of carbox- 
ylic acids such as tin ethylhexanoate and tin laurate and the tin (IV) compounds, such as dibutyl tin dilaurate dibutyl 
tin oxide, dimethyl-tin (I V)-bis-thiolauryl and dibutyl tin-bis-thioglycolic acid octyl ester. 

Useful tertiary amines include, for example, N-methyl morpholine, bis(2-dimethylaminoethyl) ether, 1-methvl- 
4-d.methylanmoethyl piperazine. dimethyl benzylamine. triethylamine. 1 ,8-diazabicyclc(5.4.0]-undec-7^ne (DBU) and 
salts thereof. 1.4-diazabicyclo[2.2.2] octane and Methylene diamine. . 

Preferred elastomers of the invention also contain hollow microspheres made of silicate, phenolic resin olass 
epoxy. vinyhdene chloride copolymers, flyash, carbon and clay. They must be roughly spherical, ranging in particle 
size from 0.5 to 300 microns. The microspheres may be glass, e.g.. Scotchlite™. available from Minnesota Mining and 
Manufacturing Company (3M) ; polymeric, e.g., Expancel™ 551 DE, available from Nobel Industries, UCAR microbal- 
loons. available from Union Carbide Corp., and Dualite™ M6001AE. available from Pierce and Stevens Corp ■ or 
ceramic, e.g., Zeeosphere™ X-40. manufactured by Zeelan Industries. Such microspheres may also be treated with 
a coupling or wetting agent such as a silane, e.g., 3-glyckJoxypropyl trimethoxy silane, or an organo^hromium or 
titanium or zirconium complex to enable the resin to effectively wet the microspheres 

Additional fillers or combinations of fillers may also be present, such as glass fibers, graphite fibers fibrous ma- 
terials emanating from an organic polymer, carbon black, mica, aluminum oxide hydrates, various silicates or carbon- 
ates or clays or fumed silica. The term filler" is used herein to include all solid additives including particulate matter 
or fibrous ^present in the composition. Illustrative of the above materials is a fumed silica available under the 
trade name Cab-OSil™ from cabot. 

In one embodiment, expandable sealants may be made from compositions of the invention by adding expandable 
5 microspheres to the composition. The sealant may be a one-part sealant which is activated by the application of 
heat, or it may be a two-part sealant which exotherms upon reaction, providing the necessary heat to cause expansion 
of the microsphere. Such sealants are especially useful as sealants in devices which have heated process steos The 
unexpanded encapsulant can be placed against one side of an area to be filled prior to the heated process step As 
the device is heated, the elastomer sealant will expand to fill the area as desired. In one application, the elastomer is 
placed inside an automobile body where sealing is desired. A small amount is placed in a bead against the wall or 
seanr When the automobile is subjected to heat during the painting process, the seal will expand to fill the area and 
seal the seam. 

Expandable microspheres useful in such an embodiment include those available as Expancel™ "WU" or "DU" 
microspheres from Nobel Industries, (designating whether the unexpanded microspheres are wet or dry), including 

Sre ° U 820WUl Pr ° Vidin9 me EXPanCSl ™ ' WU " 9radSS ar ° dried before ^ to remSe the 

Although the crosslinking reactions to prepare the elastomeric compositions of the present invention are preferably 
conducted at or near ambient temperature, it should be obvious to one skilled in the art that the reaction rate may be 
accelerated, rf desired, by the application of elevated temperatures, or if rendered necessary by the use of blocked 
isocyanates or expandable microspheres. uiouwa 
It is also possible toadd other additives, such as wetting agents, UVabsorbers. mold release agents,drying agents 
such as molecular sieves, fungicides, oxidation preventatives or any other additive as necessary. As oxidation pre- 
vents there can be used hindered phenols, for example. Irganox™ 1010. Tetrakis methylene (3,5«Wert-buW. 

aSS 

The above mentioned ingredients are not to be construed as conclusive of all acceptable materials useful in the 
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compositions of the invention. 

In order to make elastomers of the invention, the isocyanate reactive blend is mixed together, and the catalyst is 
added. Other additives, fillers and the catalyst are mixed into the blend. The isocyanate is then added to the blend and 
the elastomer is then cured. 

Elastomers of the present invention are useful as sealants, end seals, coatings, vibration dampening devices, 
sound attenuation devices, bushings, sleeves and gaskets. Elastomers having low viscosities are also useful as en- 
capsulants especially in the electronics and telecommunications fields, e.g., in electrical and signal transmission de- 
vices. 

In use for signal transmission devices, the elastomer is molded into the desired configuration or poured into a 
protective housing, and cured under the conditions required for the specific isocyanate component and isocyanate- 
reactive component used. 

The following examples are for illustrative purposes only, and are not limiting to the scope of the invention. Where 
a particular test was not run in a particular example, this is indicated by a dashed line. 

Test Methods 

Shore OQ Hardness 

Shore OO hardness was tested according to the American Society of Test Methods, Test Method "D2240". 
Tensile Strength and Elongation 

Tensile Strength and elongation were measured according to ASTM Test Method "D-412". 
One-Quarter Cone Hardness 

Hardness was tested using ASTM Test Method "D1403 B . 
Heat Aging 

Dry heat aging was tested by heating a thin polymer slab for 1 8 hours on a Teflon™ coated plate to 1 04.4°C (220°F) 
in a vented oven. Syneresis or its absence was observed visually, and dumbbells were then cut for elongation testing. 

Glossary 

The following glossary lists the commercially available components used in the following examples. The function 
of each component is also listed. Function of the component is defined as follows: 



Function 


Abbreviation 


Isocyanate 


I 


Blocked isocyanate 


Bl 


Polyamine cross linking agent 


PACA 


Alcohol Crosslinking Agent 


ACA 


Plasticizer 


P 


Polymer Polyol Crosslinking Agent 


PPCA 


Microsphere filler 


M i 


Microsphere filler, expanding 


MEF 


Filler 


F 


Catalyst 


C 


Antioxidant 


A 
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FUNCTION 




0. 


(L 


Q. 


a. 


2 


2 


S 


MEF 


2 


u. 




SOURCE 


1 CasChem 


Exxon 


Emery 


Shell 


FMC 


3M Co. 


Pierce 
and 


Stevens 


Nobel 
Ind. 


? 

2 






Ind. 


Cabot 


Henkel 


AVERAGE 
EQUIVALENT 
WEIGHT 


1 N/A 


N/A 


1 N/A 


V/N 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 




DESCRIPTION 


1 Glyceryl trl(acetyl riclnoleate) 


Polycyclopentadlene 


Otoctyl dlmerate 


Napthenlc oi, anHlne pt 195 


t 

a 

"5. 

s 

f 


Hollow glass microspheres of particle size 10*200 microns having a 
density (by water displacement) of about 0.23 gm/cc 


Hottow composite polymeric microspheres coated with calcium carbonate 
of SO micron particle size having a density of about 0.13 gm/cc 




Hollow expanded microspheres composed of vinyfldene 
cNorlde/acrytonltrfle copolymer of 30 microns having a density of 0.02 - 
0.036 gm/cc 


Hollow unexpanded microspheres composed of a vlnylidene 
dtoride/acrylonltrle copolymer of 10 microns, containing a blowing 
agent, isobutane, that expands to 35 microns at 142-1 50 °C 


Hollow unexpanded microspheres composed of a vlnylidene 
cNorMe/acrylonltrle copolymer of 10 microns, containing a blowing 
agent, isobutane, that expands to 35 microns al 144-152°C 


| 

V) 


Aliphatic diisocyanate based on C36 dlmertzed fatty acid 


1 MATERIAL 


i 


i 

8 

UJ 


4 

E 
UJ 


1 


J KronftexTXP 


8 Scotchilte™ 
y GB B23/500 


| DualfteM6001AE 


H Expartcel 551 OE 


a 
a 

I 




c 

S 

j 


) 
> 

5 

r 

i 
\ 


| Cab O SBMS 


1 DDI 1410 
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Examples 

Elastomer Making Procedure 

The same general procedure was followed for all of the examples. The isocyanate reactive blend was prepared 

SUTSSI^ T^rT"^ «-> 2 The isocyana StSSK 

to the blend, and the reactants were quickly mixed mechanically and poured into a mold The materials were then 
cured under oneof several condrtions. Cure "A" denotes that materials wore cured overnight a, amCnt^Cer 

alblTsLem^r W6re h8ated ^ 0,19 ^ 31 76 7 ° C (17 °' F) ,0 Spe6d ,hS CUfin9 " *« ** n 
Finally, for cure 'C, used in examples 13-16, which involved blocked isocyanates, the molds were placed in a 

vented oven and heated for forty-five minutes at 1 24»C (256°F). P 
All microspheres or fillers were dried at least 18 hours at 71.1»C (160^). 

Comparative Examples ci-m 

In U.S Pat No. 4,722,946. it was taught that only liquid products or those with "chewing gum' consistencv are 

22f P^ 30 ? 3 " 316 "5" be '° W 100 Wilh and teocyanate reactive mbZs oSSSSlSI 

polyo s. Products were made using the easterner making procedure listed above. Even with the use TtandZ 

pies 8, 15, 20. 33, and 43.) Solid v.scoelastomers were not produced at isocyanate indices below the limits 

In order to confirm the results, the comparative examples C1-C7 in Table I were produced IsocyanaLeactive 
mixtures were reacted with both aromatfc and aliphatic polyisocyanates using various catalysts 
of 50 or below. The vanous polyols used in these experiments had functionalities ranging from 2 to ^d thus were 
linear and branched, wrth primary and secondary alcohols h m } n g^^ m ^ tar ^,^^ | ^^ 
examples yielded solid elastomers, rather viscous liquids were formed in all cases. comparafive 

Examples 1-37 

Examples. In contrast to theforego.ng comparative examples, surprisingV useful viscoelastic elastomers were obtained 
at isocyanate md.ces below 65 and even at very tow isocyanate indues when a polyamine was Sed in £££ 
anate reacfive mature Useful polyamine^ontaining elastomers were produced not only with SSKbTSS 

ZIT ^^^r 8 - but ateo wrth "near isocyanate reactive mbctures, and reaclve 

mixtures containing both linear and branched compounds. ^yanaie reactive 

cond^nf XT 3 '" 601 eVe " af,er ^ h6at a9i " 9 ° f *° elastomere at 104'C, and no syneresis occurred under those 
conditions. Elastomers containing hollow microspheres yielded lightweight elastomers 

As can be seen in Table II, Example 1, when a polyamine was included with the same polyol inaredients as Com 

%££T*l ? .°l Tab,e (Example 8 of u s Pat No 4 ' 722 ' 946) ' a hard elastomef 

2 ThTl^Z h JmTV^ 

2. The linear/branched NH and OH ratios by equivalent for Examples 1 and 2 were below 1 00/0 50 

index S A 3 J em ° nS r? *? " elast ° mer ,rom a <*™pletely linear isocyanate reactive mixture having an isocyanate 

iTdirca^r s ra^ 

Wan , E T P K 1 WaS ****** With a " a " branched isoc yanate reactive mixture having the polyamine added to the 
E£? d T °' Com P ara,ive Exam P'* C4. Etastomers were also formed from^po^ 

TableT Comparative Examples 3 and 5 and the properties are demonstrated as ExaTptes sTd 6 in 

inv JSTJlLf* V '" **"! elas l° mers made from va -y in 9 sterns in order to demonstrate the broad nature of the 
s^yanat^ 

in* iy^lV^h , ? Vary,n9 IS0Cyana,e indices '^25 lo 50. Aliphatic secondary amines are utilL 
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polyisocyanates, and blocked isocyanates are used in Examples 13-18. 

Likewise, non-amine isocyanate -reactive components have been varied. Difunctional and trifunctional polymer 
polyols are employed in Examples 2, 3, 7, 10, 12-21, 23-27, and 30-33. Examples 9, 11 and 21 utilized a tetrot in the 
formulations. 

Varying plasticizers and microspheres were also utilized throughout the examples. Hard elastomeric materials 
were produced with an isocyanate index as low as 20 and useful sealing materials were produced below that value 
with compositions of this invention. 

Unexpanded hollow polymeric microspheres (Expancel 551 DU in Example 16 and Expancel 461 DU in Example 17) 
were also expanded during a heat cure with blocked isocyanates to give an expanding sealant as described earlier. 
Example 16 expanded twenty percent and Example 17 expanded twenty-five percent. 
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TABLE II 





Om non Ant q 


1 


o 

c. 


o 
o 


A 

4 


O 


0 




Mondur ClD 


90. 7 

C\J. f 


ft fl 










5 


V OOLdl lal 1 1 LJ 1 








0.0 


O.O 


D i 

O.l 




1 IvAJUl IN OtvU 






A Q 










Aronl PPfJonoc 


OG 7 








39.9 


53.8 


10 


Plnrarnl TPA4fi 
rlUJauul 1 r *t*tU 


1 1 O 

n .y 














Muiii dnoi y i o i 




bo. i 












Pin rami 1fim 




1 o o 
1 o.b 












i Mit»ui r uiymer noiyoi <£**-ot 






nc c 

oo.o 








15 


Pnh/ hrl RARHT 

nviy oa n**on i 








73.7 








riuracoi rtrOOU 












3.3 




rOlarnln6 bou 


29.7 


12.3 










20 


1 Da 1 *\ r~r\ i /-\ 1 /VIA 






7.6 










| Jeffamine T3000 


... 


— 




18.8 


34.5 


32.8 




Castor Oil 


— 


— 


... 


... 


15.1 


... 


25 


BiCat 8 


0.2 


0.1 


0.15 


0.3 


0.3 


0.3 




Irganox 1076 


1.8 


1.9 


1.85 


1.7 


1.7 


1.7 




Isocyanate Index 


54.6 


52.2 


39.8 | 


50.0 


50.1 


50.0 


30 


NH and OH Ratio linear/branched 
(by equivalent) 


1.0/0.5 


1.0/0.4 


Ail linear 


All branched 


1.0/2.8 


1.0/1.7 




Cure 


A 


A 


A 


A 


B 


A | 




Hardness, Shore 00 


61.6 


59.0 


35.0 


32.0 


22.2 


15.0 | 




Hardness, 1/4 Cone 


12.2 


8.6 


18.6 


20.9 


32.8 


36.7 [j 


35 


Density, , gm/cc 


0.89 


1.02 


0.98 


0.81 


0.94 


0.96 | 




Tensile Strength, N/cm 2 
(psi) 


53.3 
(75.8) 


113.3(161.2) 


91.7 
(130.5) 


14.1 (20.0) 


19.8 
(28.2) 


9.3(13.2) 


40 


% Elongation, Initial 


918.4 


383.7 


429.5 


314.9 


687.2 


813.5 




Tear Strength, N/cm 
(lb/in) 


32.6 
(18.6) 


68.6 
(39.2) 


37.3 
(21.3) 


8.2 

(4-7) j 


9.3 
(5.3) 


4.6 
(2.6) 


45 I 


After dry heat aging 

-18 hrs., 104.4°C, % Elongation 

-18 hrs., 104.4°C, Syneresis 


673.8 
None 


629.2 
None 


420.4 
None 


256.0 
None 


746.6 
None 





TABLE III 



55 



Components 


7 


8 


9 


10 


11 




Desmodur-W 


5.0 






5.7 


6.0 




Vestanat IPDI 




5.2 


3.2 








Jeffamine D2000 


12.1 






17.2 


22.7 




Polamine 1000 




14.0 










PDMS diamine 






14.4 






— 
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p 

Jeffam 



Components 



TABLE 111 (continued) 



Jeffamine T3000 



10 



11 



12 



57.8 



58.3 



10 



15 



20 



25 



30 



35 



40 



13.1 



Castor Oil 



Multranol 9151 
Quadrol 



17.0 



36.8 



13.8 



51.8 



Arcol PPG 1025 



Arcol LHT 42 



BiCat 8 



0.5 



Irganox 1076 



1.5 



3M GB B23/500 



Expancel551DE 



Isocyanate Index 

NH and OH Ratio; linear/branched (by 
equivalent) 



Cure 



Hardness, Shore 00 



Hardness, 1/4 cone 



Density, gm/cc 



Tensile Strenght, 
N/cm 2 (psi) 



% Elongation, Initial 



Tear Strength, 
N/cm (lb/in) 

After dry heat aging 
-18hrs M 104.4*C, % Elongation 
•18hrs., 104.4° C, Syneresis 



10.0 



50.6 

1.0/0.5 



52.0 



21.0 



0.72 



14.9 
(21.2) 



1.6 



57.7 



0.3 



0.3 



0.15 



0.15 



1.7 



1.7 



1.85 



1.85 



39.6 



0.15 



1.85 



10.0 



10.0 



10.0 



3.0 



39.9 
1.0/1.8 



21.0 
1.0/46.7 



43.0 
1.0/1.9 



24.7 
1.0/0.1 



B 



B 



B 



B 



31.6 



58.6 



54.4 



44.9 



28.5 



0.65 



844.6 



14.9 
(8.5) 



11.4 
(16.2) 



439.5 



12.4 
(7.1) 



19 



0.71 



23.3 
(33.1) 



180.2 



22.8 
(13.0) 

283.4 
None 



9.3 



12.8 



0.56 



0.75 



3.0 



64.5 
(91.8) 



17.5 
(24.9) 



262.5 236.7 



45.9 
(26.2) 



10.5 
(60) 

384.9 
None 



42.7 
All Branched 



B 



38.3 



12.7 



0.57 



26.2 
(37.3) 



244.0 



17.9 
(10.2) 

257.8 
None 



TABLE IV 



45 



50 



55 
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TABLE IV (continued) 





Comoonents 


13 


14 


1*5 


16 


1 < 


1Q 
Id 




Pluracol 973 






59.9 








5 


BiCat 8 


0.5 


0.5 


\J.\J 




1 v.O 


n q 




Iraanox 1 076 




1 5 


1 R 






1 .0 




3MGBB23/500 


10.0 


10.0 








10.0 


10 


Expancel 551 DE 


— 


... 


3.0 


— 


— 


— 




Expancel 551 DU 


— 


— 


— 


3.0 


— 


— 




Expancel 461 DU 


— 


— 


— 


— 


4.0 


— . 




Isocyanate Index 


19.9 


41.0 


25.8 


23.6 


25.0 


23.5 


15 


NH and OH Ratio; linear/branched (by 
equivalent) 


1.0/24.1 


1.0/0.5 


1.0/1.1 


All linear 


All branched 


All linear 




Cure 


C 


C 


C 


C 


C 


C 


20 


Hardness, Shore 00 


48.2 


53.4 


25.5 


30.4 


48.8 


46.0 




Hardness, 1/4 cone 


24.8 


10.6 


17.7 


16.1 


9.0 


13.5 




Density, gm/cc 


0.73 


0.72 


0.57 


0.8 


0.79 


0.70 


25 


Tensile Strength 
N/cm 2 Strength, (psi) 


15.5 
(22.1) 


49.6 
(70.5) 


31.9 
(45.4) 


100.9 
(143. 5) 


61.2 
(87.1) 


48.2 
(68.5) 




% Elongation, Initial 


288.3 


716.2 


573.0 


924.5 


728.5 


889.2 




Tear Strength, N/cm 
(lb/in) 


19.4 
(11.1) 


28.5 
(16.3) 


30.6 
(17.5) 


47.8 
(27.3) 


41.7 
(23.8) 


24.9 
(14.2) 


30 


After dry heat aging 

-18 hrs., 104.4°C, % Elongation 

-18 hrs., 104.4°Cion Syneresis 


345.1 
None 


691.3 
None 


798.5 
None 


925.1 
None 


606.4 
None 


None 



TABLE V 



Components 


19 


20 


21 


22 


23 


24 


Vestanat IPDI 


3.0 


2.4 


4.8 




5.8 


4.9 


Cyanamid TMXDI(Meta) 








4.6 






Jeffamine T5000 


14.4 


11.5 




31.4 






Jeffamine D2000 






8.6 








Jeffamine T3000 










8.8 


8.9 


Castor Oil 


33.4 


45.1 


38.3 


12.8 


15.0 


15.1 


Pluracol 973 


41.2 | 


33.0 










Pluracol 355 






2.2 






~~~ 


Multranol9151 






34.1 








Arcol Polymer Polyol 
34-28 










58.4 


59.1 


Arcol Polyol 11-27 








39.2 






BiCat 8 


0.2 


0.5 


0.2 


0.15 


0.15 


0.15 


Irganox 1076 


1.8 


1.5 


1.8 


1.85 


1.85 


1.85 
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TABLE VI (continued) 



10 



15 



20 



I Components 


25 


26 


27 


28 


29 


30 


NH and OH Ratio; linear/branched 
I (by equivalent) 


Ail branched 


All branched 


All branched 


1.0/5.7 


1.0/10.1 


1.0/9.4 


Cure 


B 


B 


B 


B 


B 


B 


Hardness, Shore 00 


69.6 


48.0 




12.8 




63.6 


Hardness, 1/4 cone 


8.4 


15.9 


115 


38.8 


47.4 


9.9 


Density, gm/cc 


0.68 


0.67 






0.59 


0.71 


Tensile Strength, 
N/cm 2 (psi) 


78.1 
(111.1) 


35.9 
(51.1) 


— 


... 


8.6 
(12.2) 


49.6 
(70.5) 


% Elongation, Initial 


271.2 


421.6 






538.1 


372.8 


Tear Strength, 
N/cm (lb/in) 


51.0 
(29.1) 


25.5 
(14.9) 






6.7 
(3.8) 


44.8 
(26.5) 


After dry heat aging 

-1Bhrs., 104.4°C, % Elongation 

-18hrs. t 104.4°C, Syneresis 


423.5 
None 


508.2 
None 






356.2 
None 


408.2 
None 



TABLE VII 



25 



30 



35 



40 



45 



\ Components 


31 


32 


33 


34 


35 


| DD1 1410 


6.3 


5.3 




5.0 


6.1 


I Vestanat IPDI 






3.7 






|lsonate143L 








0.4 




Jeffamine T3000 


6.5 


6.5 








Polamine 650 






2.7 






Jeffamine T5000 








6.5 


6.8 


Vestamin IPD 










0.2 


Polybd R45HT 


22.7 


23.0 




17.6 


16.5 


Multranol 9238 



34.5 


35.2 


53.5 






Castor Oil 






10.1 






BiCat 8 


0.4 


0.2 


0.4 


0.8 


0.8 


Irganox1076 


1.6 


1.8 


1.6 


1.1 


1.1 


3MGBB23/500 


10.0 


10.0 


10.0 


10.0 


10.0 


CabOSil M5 








3.0 


3.0 


Soybean Oil 


10.8 


10.8 








Emery 3006 


7.2 


7.2 




22.2 




Flexricin P-8 






18.0 






Nuodex 6959 








33.4 




Escopol R-020 










27.7 


Emery 2900 










27.8 


Isocyanate Index 


42.2 


35.1 


48.1 


82.4 


75.1 
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TABLE VII (continued) 



10 



15 



20 




25 



30 



35 



40 



45 



50 



Components 


36 


| 37 


DDI 1410 


6.5 


| o.o 


Hycar 1 300 x 21 


5.2 


| 5.2 


Poly bd R45HT 


17.8 


17.8 


Conacure AH35 


0.3 


0.3 I 


BiCat 8 


0.8 


0.8 J 


Irganox 1076 


1.1 


| 1,1 J 


3M GB B23/500 " " ~ 


10.0 


I 100 


Drapex 429 


36.8 




Shell LVI 450 ' " 


18.5 


| 18.5 


Kronitex TXP 




1 36.8 J 


Isocyanate Index 


97.0 


97.0 | 


NH and OH Ratio linear/branched (by equivalent) 


1.0/3.8 | 


1.0/3.8 | 


Cure 


B I 


B | 


Hardness, Shore 00 


47.4 I 


18.8 J 


Hardness, 1/4 cone 


14.6 I 


35.5 


Density, gm/cc 


0.66 J 


0.67 


Tensile Strength, N/cm 2 
(psi) 


31.6 I 
(45.0) J 


17.6 
(25.1) 


% Elongation 


158.2 I 


153.8 


Tear Strength, N/cm 
(lb/in) 


25.0 
(14.3) 


15.9 
(9.1) 


After dry heat aging 

-18 hrs., 104.4°C, % Elongation 


150.1 I 


140.0 fl 
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TABLE VIII (continued) 



Components 


36 


37 1 


-18hrs., 104. 4°C, Syneresis 


None 


None I 



Claims 

1 . A flexible polyurethane\urea elastomer comprising a reaction product of: 

a) from 1% to 55% by weight of a polyisocyanate component having the formula Q(NCO) n> wherein n is an 
integer from 2 to 4, and Q is selected from an aliphatic hydrocarbon radical containing from 2 to 100 carbon 
atoms, and up to 50 heteroatoms; a cycloaliphatic hydrocarbon radical containing from 4 to 100 carbon atoms 
and zero to 50 heteroatoms; an aromatic hydrocarbon radical or heterocyclic aromatic radical containing from 
6 to 15 carbon atoms and zero to 10 heteroatoms, and an araliphatic hydrocarbon radical containing from 8 
to 100 carbon atoms and zero to 50 heteroatoms, 

b) from 45% to 99% by weight of an isocyanate reactive component, contain ing at least one polyamine selected 
from those polyamines which contain more than one primary or secondary amino group capable of reacting 
with isocyanate groups, said polyamine having a molecular weight of from 400 to 100,000. and at least one 
polyol selected from liquid or quasi-liquid polyols having a functionality of from 2 to 8, said reaction product 
having an isocyanate index of from 15 to 80, and from 0.005% to 5% by weight of a catalyst for the reaction 
of said polyisocyanate component and said isocyanate reactive component, 

wherein said elastomer contains from 1 to 1 99 equivalent percent active amine hydrogen per isocyanate equivalent, 
and wherein the isocyanate index 

refers to the ratio of NCO groups over reactive hydrogen atoms present in a polyurethane formulation given 
as a percentage: 

NCO-index = 7 — x10a 

(active hydrogen) 

2. Aflexible elastomer according to claim 1 wherein said polyisocyanate is selected from 1 -isocyanato-3,3,5-trimethyl- 
5-isocyanato methyl cyclohexane (isophorone diisocyanate), dimer acid diisocyanate, 2,4 , <Jiphenyl methane di- 
isocyanate and carbodiimide derivatives thereof, 4,4'-diphenyl methane diisocyanate and carbodiimide derivatives 
thereof. 

3. A flexible elastomer according to claim 2 wherein said polyisocyanate component f u rther comprises a polyurethane 
prepolymer having blocked isocyanate groups wherein said prepolymer is prepared from poly(oxypropy!ene)diol 
or poly(oxypropylene)triol and toluene diisocyanate. 

4. A flexible elastomer according to claim 1 wherein said polyamine comprises from 2 to 40% by weight of said 
composition, and is selected from aminopolyethers, polyamidoamines, polyoxyalkylene polyamines, amine-termi- 
nated butadiene/acrylonitrile copolymers, aminoalkyl terminated polydiorganosiloxanes, polytetramethylene ox- 
ide-diaminobenzoates, polyethers containing aromatic amine end groups and amine-terminated polyethers con- 
taining a moiety selected from urea, amide, ester and urethane moieties in the polymer backbone. 

5. A flexible elastomer according to claim 4 wherein said polyamine is selected from polyoxyalkylene polyamines, 
amine-terminated butadiene/acrylonitrile copolymers, aminoalkyl terminated polydiorganosilxanes, and polyte- 
tramethylene oxide-di-p-amino benzoates. 

6. A flexible elastomer according to claim 1 wherein said polyol comprises from 1 0% to 80% by weight of said com- 
position, and is selected from polyether polyols based on ethylene oxide, propylene oxide, butylene oxide, tetrahy- 
drofuran, epichlorohydrin or mixtures thereof, ricinoleic acid derivatives, polyester polyols, polyamide or polyes- 
teramide polyols; tertiary amine containing polyols, propoxylated amides or amines; polyalkadiene polyols derived 
from butadiene polymers or copolymers, and hydrogenated derivatives thereof; polyacetals, polycarbonates con- 
taining hydroxyl groups; polyhydroxyl (meth)acrylic resins and polythioether polyols. 

7. A flexible elastomer according to claim 6 wherein said polyol is selected from a polypropylene oxide polyol, a 
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spheres. P irraeo ana unexpended polymeric microspheres, and ceramic micro- 

14. A signal Wnemintai componenl wherein said device eonpnaaa 

£ eSSESSSr* 1 M » — -** - — «*• ha*, at ieae, one ae, „ 

on. ea, o, «i,ee, ea M endeea, te e,„ 3 J^SSSXST" ~* " *** 

"' ^JTr^^T**" 9 - ""«**• - ' P^-re-ane, 



Patentanspruche 



1. Flexible* PoVuretharVHarnstoff-Ebstomer, umfassend ein Umsetzungsprodukt aus: 

tischen Rest, der 6 bis 15 K^LT^^^^^T^T 0 "'^ "* he,er0Cyc,i 8ehen «»» 
Kohienwasserstoffrest, der 8 bis IOoSSJS^S 25? > 5l? ^ einSm arali P ha «**°n 
b) 45 bis 99 Gew..% einer IsoeyanataakZJS^ « , 5 ° Heteroatome ^alt, ausgewahlt is. 
PoVaminenausgewahtt^ 

isocyanatgruppen umsetzen kann, vvobei da Kminlf Am '"? 9rUPPe emhalten ' die sich m » 

und mindestens ein Polyol enthaft das aus Mo'eku argewicht von 400 bis 100000 aufweist, 

^ausgewaMist.j^^ 

bis5 Gew.-%eines Katalysatore WrTuS 

Komponente, V d,eUmSeteUngderPo ^^ 

rethanlormulierung vorHegen, angegeben Z £222 WaSSereto « a — ■ * h einer Poiyu- 



rethanformulierung vorliegen, angegeben als ProzentXbe 2 .^ 

NCO-lndex = — -JNCOL 



x 100. 
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2. Flexibles Elastomer nach Anspruch 1, wobei das Polyisocyanat aus 1-lsc*yanato-3,3,5-trimethyl-5-isocyanato- 
methylcyclohexan (Isophorondiisocyanat), Dimersaurediisocyanat, 2,4MDiphenylmethandiisocyanat und Carbodi- 
imidderlvaten davon, 4,4 , -Diphenylmethandiisocyanat und Carbodiimidderivaten davon ausgewahlt ist. 

3. Flexibles Elastomer nach Anspruch 2, wobei die Polyisocyanatkomponente weiterhin ein Polyurethanprapolymer 
mit blockierten Isocyanatgruppen umfaBt, wobei das Prapolymer aus Poly(oxypropylen)diol Oder Poly(oxypropy- 
len)trioI und Toluoldiisocyanat hergestellt wird. 

4. Flexibles Elastomer nach Anspruch 1, wobei das Polyamin 2 bis 40 Gew-% der Zusammensetzung umfaBt und 
aus Aminopolyethern, Polyamidoaminen, Polyoxyalkylenpolyaminen, Butadien/Acrylnitrilcopolymeren mit end- 
standiger Amingruppe, Polydiorganosiloxanen mit endstandiger Aminoalkylgruppe, Polytetramethylenoxid-di-ami- 
nobenzoaten, Polyethern, die aromatische Amtnendgruppen enthalten, und Polyethern mit endstandiger Amin- 
gruppe, die eine aus Harnstoff-, Amid-, Ester- und Urethaneinheiten ausgewahlte Einheit im PolymergrundgerOst 
enthalten, ausgewahlt ist. 

5. Flexibles Elastomer nach Anspruch 4, wobei das Polyamin aus Polyoxyalkylenpolyaminen, Butadien/Acrylnitril- 
copolymeren mit endstandiger Amingruppe, Polydiorganosiloxanen mit endstandiger Aminoalkylgruppe und Po- 
lytetramethylenoxid-di-p-aminobenzoaten ausgewahlt ist. 

6. Flexibles Elastomer nach Anspruch 1 , wobei das Polyol 10 bis 80 Gew-% der Zusammensetzung umfaBt und aus 
Polyetherpolyolen auf Basis von Ethylenoxid, Propylenoxid, Butylenoxid, Tetrahydrof uran, Epichlorhydrin oder Ge- 
mischen davon, Ricinolsaurederivaten, Polyesterpolyolen, Polyamid- oder Polyesteramidpolyolen, Polyolen, die 
eintertiares Amin enthalten, propoxylierten Amiden oder Aminen, Polyalkadienpolyolen, die von Butadienpolyme- 
ren oder -copolymeren abgeleitet sind, und hydrierten Derivaten davon, Polyacetalen, Polycarbonaten, die Hydro- 
xylgruppen enthalten, Polyhydroxyl(meth)acrylharzen und Polythioetherpolyolen ausgewahlt ist. 

7. Flexibles Elastomer nach Anspruch 6, wobei das Polyol aus einem Polypropylenoxidpolyol, einem Polypropylen- 
oxid/Polyethylenoxidpolyol, einem Polybutadienpolyol, einem Polymerpolyol und Rizinusol ausgewahlt ist. 

8. Flexibles Elastomer nach Anspruch 7, wobei das Polyol ein Polymerpolyol ist, das ein Polymerpolyol enthalt, in 
dem das Polyol 1 bis 60 Gew.-%feine Polymerteilchen eines Pfropfcopolmyers enthalt, das ein Poly(alkylenoxid) 
polyol und eine aus Styrol und Acrylnitril ausgewahlte Gruppe enthalt. 

9. Flexibles Elastomer nach Anspruch 1, das 5 bis 95 Gew-% mindestens eines Weichmachers umfaBt, der aus 
Poly-ctolefinen, cyclischen Polyolefinen, Olen auf Erdolbasis, pflanzlichen Olen, Naphthenerdolen, Paraffinolen, 
synthetischen Olen, Phosphatestern, Monoestern, Diestern, Polyestern, Harzestem, Kiendl, Stein kohlenteer, 
Glyceryltri(acetylricinoleat) und Gemischen davon ausgewahlt ist. 

10. Flexibles Elastomer nach Anspruch 1 , das weiterhin 10 bis 60 Vblumenprozent hohle Mikrokugeln umfaBt, die aus 
Glasmikrokugeln, geschaumten und nichtgeschaumten Polymermikrokugeln und Keramikmikrokugeln ausgewahlt 
sind. 

11. Dichtmaterial fur eine signalleitende Vorrichtung, die ein flexibles Polyurethan/Hamstoff-Elastomer nach Anspruch 
1 umfaBt. 

12. Dichtmaterial nach Anspruch 11 , wobei das Umsetzungsprodukt mit mindestens 5 bis 95 Gewichtsprozent Weich- 
macher gestreckt wird, wobei ein weichgemachtes Dichtmaterial gebildet wird, das im wesentlichen nicht aus- 
schwitzt. 

13. SignalQbertragungskomponente, die eine Signal ubertragungsvorrichtung und ein Elastomer nach Anspruch 1 um- 
faBt. 

14. SignalQbertragungskomponente, wobei die Vorrichtung 

a) einen auBeren VerschluBkorper, der einen KabelspleiB einschlieBen kann, wobei der KabelspleiB minde- 
stens einen Satz von Drahten, die den SpleiB durchziehen, aufweist, und 

b) eine Einrichtung zum Abdichten des auBeren Verschlusses, die ein Enddichtungselement umfaBt, das aus 
einem flexiblen Polyurethan/Harnstoff-Elastomer nach Anspruch 1 zusammengesetzt ist, wobei das Enddich- 
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kSZSSS? ^ § . U8eren VefSCh,UB Und mind8StenS dem einen von Drahten angeordnet 



Revendlcatlons 

1. Un elaslomere flexible de type polyurethane/uree, comportant un produft de reaction de: 

ui nol 5 rfl T P i d o C l Un ^P 053 "' de ^ Polyisocyanate ayant la formula Q (NCO) dans laauelle n est 
a 100 atomes hydrocarbure <=yclo-aliphatique renfermant de 4 

SSkSHSSSSSSsS 

Indice NCO = (NCO) 

(hydrog&ne actrf ,uu 
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groupes hydroxyle; des lysines polyhydroxyl(m6th) acryliques et des polythioether-polyols. 

7. Un elastomere flexible selon la revendication 6, dans lequel ledit polyol est choisi parmi un polyol d'oxyde propy- 
lene, un polyol d'oxyde de propyl6ne/oxyde de polySthyldne, un polyol de polybutadiene, un polyol polymere et 

s I'huilede ricin. 

8. Un elastomere flexible selon la revendication 7, dans lequel ledit polyol est un polyol polymere renfermant un 
polyol polymere, ce polyol renfermant de 1 a 60% en poids de particules fines de polymere d'un copolymdre grefte 
renfermant un poly(oxyde d'alkylene) polyol et un groupe choisi parmi le styr&ne et I'acrylonitrile. 

10 

9. Un elastomere flexible selon la revendication 1 , comportant de 5 a 95% en poids d'au moins un agent plastifiant 
choisi parmi les poly-alpha-ol6fines, les polyol efinescycliques, les huiles de pdtrole, les huiles v6g6tales, les huiles 
naphttniques, les huiles paraffin iques, les huiles synthStiques, les esters de phosphate, les monoesters, les dies- 
ters, les polyesters, les esters de collophane, I'huile de pin, le goudron de houille, le glyc6ryl-tri(acetykicinol6ate) 

is et des melanges de ceux-ci. 

10. Un elastomere flexible selon la revendication 1, comportant en outre de 10 -a 60% en volume de microspheres 
creuses choisies parmi les microspheres en verre, les microphfcres en polymere expanse^ et non expanse et les 
microspheres ceramiques. 

20 

11. Un agent d'Stancheite pour un dispositif conducteur de signaux, comportant un Elastomere flexible a base de 
p°lyur6thane/ur6e selon la revendication 1 . 

12. Un agent d'6tanch6it£ selon la revendication ll.dans lequel ledit produit de reaction est etendu avec au moins de 
25 5 § 95% en poids d'un agent plastifiant, en formant ainsi un agent d'6tanch6it6 plastifte qui est essentiellement 

non suintant. 

13. Composant de transmission de signaux comportant un dispositif de transmission de signaux et un elastomere 
selon la revendication 1. 

30 

14. Un composant de transmission de signaux, ce dispositif comportant: 

a) un 6l6ment externe de fermeture, apte a envelopper une 6pissure de cable, cette epissure de cable ayant 
au moins une serie de fils penetrant dans ladite epissure et 
35 b) un moyen pour former de facon etanche ladite fermeture externe, comportant un embout protecteur cons- 

titue d'un Elastomere flexible de type polyurethane/uree selon la revendication 1 , cet embout protecteur etant 
positionn6 entre ladite fermeture externe et au moins une serie de fils, cet embout protecteur comportant des 
structures y formSes pour le passage desdits fils. 

1 5. Dispositif de transmission 6lectrique comportant un composant eiectriquement transmetteur et un elastomere flexi- 
ble de type polyur6thane/ur6e selon la revendication 1. 
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